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ASttf©-< y^-^y^mm^7 2 2 mc^ws h7>^^Q8, <a 6 
> bymwi<Dmmiz. mm&wou y^-xy^mwkm&i 1 2 b am 

it$)5o h7>^^Q8tlT2SA 1 6 9 9 t h7>i?^^ Q 6 i: IT 
2 S A 1 4 8 6 ^^tSrt^T'^S. 
[0 0 4 5] 

is 2 mmmiz ^mt. mi mmm tut^x-fyv-tc y *wimm$&<D xtsnwt 

[0 0 4 6] 

-^>^IM7 1 2 c, 7 2 2 ctbtl#Mb7>^^Q12, Ql 

xtb&nmijgkh^yyx.ZQ 12, q 1 6iz&-dX4 y t° - # y x^mmffi 7 
i2c. 7 2 2 c 5:Mtnii xmmzmm-? zmmtimmznz , 
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[0 0 4 7] 

m3mmmx*&. mmm^c 1 zftntzzmz&^xmsi^fz^y^mtfh 

-**>X^#|[Ili&7 1 2 c. 7 2 2 c^«;ft6«^;tf£<&VN 0 3*1{CJ;U, 

^ast^c 1 (DQyy ? *-mmiz*g<tev, ^yzfmomm&mWiE&v 
<dx. m±immizfrfrt>b?-fe£jm<D^y7w*:PDP is\t.mm-?z>z.£tf 

hv>^*#Q12, Q16tlT2SK2 0 4 5, 2 SJ 4 5 9 ^ft 
ffltSii:^t§5„ MO S F E Tlzm%.Zft& : b(DXiZft<, mU>f- 

VrtJ'tf-^V'yyVTsZ (IGBT) , WzriM FETt^o ftj&<DMBifflfflM 

^^mmvx^^^o &tc. >r- bKmmzmALx^mtemmzwz-z^&b 

[0 0 4 8] 

SiESjEm^yn^^ 7 1 d £<fctfA«JEffi;fr^ny * 7 2 d©#^tt, 
«7 1 1 d, 7 2 1 d £J;t>*>f > lf - X^gHUj& 7 1 2 d, 7 2 2 d# 
, *l@C£tf)Mii&£B£lt^£#V;r- KD 1 , D2, D3, D4l:ttSI^t'|. 

So 

[0 0 4 9] 

>tas&6 7-^*^ ^>m5&6 6 t.^-ofcm<DMW)m$&<Dmmm&£ y 

h^ttfil-e&ofe. LfrU /<*^/«l3t^>«l&llI»©««K:J:oT«ffi©«ttia 
[0 0 5 0] 

Ell 1 [C^^tilT'^t «ke>lC, h7>^^Ql, Q2, Q12, Q16 
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#A3*iTv**o rtiliMO S F E TOi^Mtc^BtS. jRJClE«ffiffi:&:/ 
H>y^7 1 cUCfc^T^-f KD 1, D 2 #&V*»#fcffl;fc*^ P 
itfi+VJ:iJl<^ofci:tS^, ffi^SB^-PtiP-Q 3-*Q 1 (DftKlh P-» 

q i 2<Dm®£iz&-ormm£.MmztiTLizo B ^vt-FDi, d 21*^*1 

>f*-KDl, D 2 ttJR^ffcfJC/W T^SftS *& 0 . 7 [V] tf)*ffi|^T 

WEE^LTte, ffi*«?POft|f*fi?:VniJ:t*ltf, Vm- ( + V) [V] tfi 
SM^SlC-oVNTli, ^*-FDlCfeV^10 0 [mA] J^_h 
, 9 Ait- KD 2 lC33V^»@mA [mA].K±^ST?fe5. £ffiffiffl©:7n 
>y Wa^feS. ^t-FDl, D3i:lt}ilNZ6 1$:, 9Ait- 

KD2, D4 4: ItiiG 1 6 S feftMtSiil^TftS. 
[0 0 5 1] 
{.% 5 

®i 2tt«BEffijtr^'ny^*f©jg5-MS:^'riHs»H'T?*)«s. msmmmiztstf 

&JEnmmjJ-7Uv9 7 l e 33<fctf:ft«jEEffi:&:/ny * 7 2 e 

M7 11e, 7 2 1 e#, m«*IR£*ftRl 1, R 1 2 tt^S 

o 

[0 0 5 2] 

iE*i±m^^n 7Hie icsvm:, fWfflHg-£S 1 #V >T*5^ ^tC^^o 

^H!i&7 13 (h^>£?X#Q3) C^S*lTVNS%<3Di:f SMfiftfttt 
lCX>f y^iaB&7 1 3 fcftft tf-*flt7 [A] , ipg^ 2 0 0 [ 
ns] CD-f:/A 0 ;i/ g|l 2©J:e){C, iitflOO [Q] ©MR 
l l &£*ffiH7 l 5 t^ii^C l fc<z>raictf AUfcSfr&JCW:, gMfitfr^fttc 

X^T y^im»7 1 3 lCSf8*lS«8KCDtft^tt, tf-^ffil. 8 [A], iflg^8 0 0 
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§ii^C10Sii:^ltSj5iRl 1 ;i&VN 0 3© J: 5 icm^ 

WHMRl 1 dilJCfcoT, §*3fr?C 1 

[0 0 5 3] 
[^6^»J] 

f fe«tt^A«i±m^^n 7 2 f !ft^J«iai&7 1 1 f , 7 2 1 f 

©£t»7 15f, 7 2 5 f#, 7D-f-f > ^maS&JB V*J&^*Sjgfc(B$*- h 
K5>f/ni6f, 7 2 6 f, ^.fc^nJIifiiRl f, R 2 f Sr^S Zl £: T'& 

So 

[0054] 

EI 1 6 fC^Lfc^ — h h*7-f^'9 1 2, 9 2 2&, 0J^# S 1 0, S20I 
7*h*^7TfgW, «ffie9JCA^B#'t»ft»S4xfei6<S*&l 0 [V] 

12 [VU-12 [V] CD7D-^-f >^S2§t#i&HT*&£o U*\U ®i&<Z) 
[0 0 5 5] 

lEm&Wft?- b K^-fA7 16flt oy«;^l/^©«I»^S 1 
0 [V] ©jg«i*7?iR*KiSH6 , r*^;i/^*t(IS»F 1, m&frM<Dt=.&><D*iy7V 
>^3>f>tC3, # ^yyf^-i $r— KD 5, ^7>7°ffiR3, feitf^- 

6ftt, A°;i/*itiff!§F 2, jjyzfV >^3>f>D-C4, ^5>^^>ft-K 

D6, ^5>»R5, feJ:^-hi^R6^f)M$tl5. * fe, 

»7 15f, 7 2 5 f iC^Tffi;fr«^#£&5£1-£ V-*ig?5iR 1 f , R2f 
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It Wife <fc V % l©«t tttttfgfl £ & ffi £ T* £ £ «fc e> fc T^lgJa ^ 2 *l 
[0 0 5 6] 

tl^fJM#S 1 ^<^'J>^>r>tC 3 h^>>^^^ Q 1 ©>F 

R 3 li, B#JttfcC3 XR3 Zb-Dt^yzfm&Zmj&'tZo d©l*3fe««<A*1W 
^#©AVi/XllJ: U+#ic*£v^ii?jci;^ AVi/xftfiM#§F l ©ffiifrte-B-tt* 
llfi+v&iitit + v-io [v] itw^ifk&s. «sfi, 

ft#©^iPS(ctef2#£-£*.&VA 0 «Aif*»;^'J>y3>f>tc 3 a>m=o. 

1 [aF] , R3©i=2 2 0 [kQ] ©#^©^je»tt2 2 [m s ] £&»J, 
W»f3#©A;i/^«S*«2 0 0 [/is] ©^T'^^Vl/^^SSPCDigifig^T 
) 1 %J£ATfCJK£3 0 /Wl/^iffllSgF 1 fCii I CftS*lfeTC4 4 2 5 # 
>ft-KD5lcai SI 5 8 8 (/.Mg-£#V tf- K) fcteM^tltfJ:^. 

[0 0 5 7] 

V-»R 1 f ©ffi& r 1 f H-tZt. h^yifXZQ 1 ©BHB«jffiti*&3 
[V] &©T', h5>^*Q 1 © >lZ\t I = (10-3) /rlf [A 

] ©*8fc#«&*is. Ifc^ot, r l f &pT^i:^-sr fclcfc »J h^>*?;*#Q 

[0 0 5 8] 

6 F 2 S £ i: 5:I^vnT, lEMi$!l££< mm 

T*&3. AVl/^ifipallF 1 lCfMbfeTC4 4 2 5 £tt&«Jtfffiffi£#£|gJtMB 

#fc#HBroi^t3*iTv^©T;i;i/*#IBS&F 2 tcttjsy ©¥#&<£#•* 

[0 0 5 9] 

Ell 5li*>f y^^^K^^T A©^M&^-tHrmElT*feSc ZLdT'te, 
ffi##©^££bT±&©SS3|^M£ia^L£7^ flfi©HJ6«tC=bJKTtcSiW 
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[0 0 6 0] 

M'M[<A*-f ^^HIS&7 1 3{;feWS^^>yf>yF7^/t7 1 8 it. Vy 
^■?>^RC1, ^f>A-^F3, h^>^*#Q3 1, h^>*T 1 

, &T$&ffim&S R 1 S:^tSo ISPBItc, tittil(Z)^-Y>y«7 2 3lc^ 
WS^>f'yf>^K7>f/t7 2 8%, 'J>^i?>nC2, >f>A'-^F4, 
h7>^^Q32, h5>^T 2, £ <fc tf*g«fc|gj& S R 2 0 3 

[0 0 6 1] 

JEMft.M<DX4 yf>^K7^A7 l 8 J3J;tF||Wx^^>^F7^ 
/t7 2 8H ^Sftta5<& S R 1 , S R 2<D#^*- F<Dm&tfJxtt&tdttX'£<m 
mcmft~?Z>o ^^f'yf>^F7>f7n 1 8, 7 2 8Cfe^T, v>sf*yy$ 

rci, Rczitmmm^ ^if74LS3D tt^tit^'j, -r*-y 

U^JlT'&ZmVlZ. IlillOO ins] ■vmVMVms [MHz 
] ©^t'J7;UX&Mt5„ MiffSl, S 2#>f>A-# 7 1 9, 7 2 
9 (W^tf74LS04) iZAJlZnZH. V ytfXyy* RC 1 , RC2 00-T 

#-:/;i/3i§^#n- uKjinfti), vyifjjyy$Rci, RC2iz*vVTs* 
;v xcd #itir £ „ MWm^s i , s 2#y >y*^Y :/}c&££, 

xmmm^s 1, s 2T*^ii£n&^-vy yff#£^£„ ^^UTM#ii>r>^ 

-#F3, F4T'S«$tlfe^ h7>^^Q3 1, Q 3 2 
*u n l/^^{B!I(C^$tifeA°;v^ h7>XT 1 , T 2(D-?kM%:MM-t2>o b 
7>^^Q3 1, Q3 2©l^»y^lCgi$tifeiiR3 1, R3 2t±h^> 
^^Q3 1, Q3 2<Dmft.Z&fcit*' Z>fcto<DMmm,ffiV&Z> a /UXb7> 

^ti, T2it «*.tf.hn>f #>n7&C0. 4 * u h;i/#tf>^Til§£&i 1 
0im#VAfcl : loh7>x-pfeU, zi&fliRcti l 5 [V] Srcfi^i: bfclgifii^ 
12 [V] ©*^Umtf9*i«. ^©^t'J7i#tt^t-F7Ur^ 
*>fcS»«£IIH»SR 1, S R 2{C£oT£M$l^£*l3h£%fC > h^V^X* 
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Q 3, Q 7 (Dtf— h • V-^iagi (lillOOO [p F] ) tiiR 3 8, R4 
OOD^tJtlCfcoT^mStl, IgifiS^JlO [V] ©X^f yf>^i:«!6 0 h 

7>^^Q3 MitaiHf # s i tfA^stiTv^SBraEw-a- h^>^ 

3, Q 7 SrfltHJC^-7S*Sfcft(Z)^- SiR3 3, R3 4tth5>^ 

3 1, Q 3 2(DAJT*1&ifL. MR3 5, R 3 6 \t4 > A- # F 3 , F 
4©;N-fi/^ffiij?:5 [V] s\%\%±\-fZ>fcih<DzffrTv zft&ffi. ay^y-V 
C3 5, C 3 6 it b^y¥x*Q 3 1 , Q 3 2 Kgt^#Sft*i&*fcv*,fc3lC-r& 
feMf^J^^^raS. h7>^^Q3 1, Q3 2ilLt(l 
nb^^lCl 00 [mA] lC^Vl;i/X«$fs#^*U 3 0 V £Ui(DWEbtfi&m%: 
07?2SC2 7 2 OSim©tfj:K -f>A-#F3, F4hbTti 

, f^i©^ttm'«y77lC («|i«74LS3 7) SftMtSOjVSi L 
V*. ±m&WLV>fr&><D#J*- KK1S 1 5 8 8 fCf^S tl2>— M<DX4 V^y 
994*- FT* iv^ 
[0 0 6 2] 

h^>^X#Q3, Q 7 ttfi!ffflrf§# S 1 , S 2tfAtJZftT^Zffiffl(Z>fr*7 

ztiMtt-ommtxyisX^z. ife^ot, b^yv^ZQs, Q7 
v\z\t*yvm^mw*^t^(D^^^~^mz^m*^'Bmf)^^o 

T 2 {£M«fcj£1-"5&#)lC h9>*G>7g:fK#ffi«> 

fc^T'te, AVI/* h^>*T 1 , T2&&I5 [MHz] ©^'JT^Se 
^T*#4x««kVN©T% Jg##**glC|»/.hT*g£. ^10 [mm] , ft 

@5 [mm] , 5 [mm] © ? x 9>f MS h □ 4 9Jln T IC 0 . 4 ^ U * - 
h;i/gtf)^7i&§i£ 1 OHi^feti^WT'&S. 
[0 0 6 3] 

«±©f l~f 6HlMt'tt, GNDlfi (0)J<;i/b) £«iptCiE$[ 
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[0 0 6 4] 

^7igit Mffim^s i &t?tj -/(Dii^izmmm&m^s v i &m#-r£ 
«?£^m!&7 1 1, ?«^iam7 1 1 ©m^j-r >^-^>^$:<£M-r-s-f > 

>ti o -^>x^imss7 i 2 g<DA±j*mB£f&mm7 1 1 a^^pjitt* *>f y 

15$:|U ^*^C 1 (Clt^&m^LT^fitmra^^^-rSo 
Mm&ft±l7Uy? 7 2gfe, ^£fi£mi&7 2 1 £ > If - 7 
2 2 g £*-f y^HIi&7 2 3 £2>Mb&£ 0 M££f£|Ili& 7 2 1 ^»m^-C 2 
fcJ:tf;£«2«7 2 5?:tU ft![$H§-f§-s 2 #7* 5^ £ £ Ic^m^M^ 
SV25:ffiAn o 
[0 0 6 5] 

EH 7iiiE«ffim^^ny ^0f7^^f tSi&EI, 01 s^^Mffim^^n 

J&EH&7 1 1 7 1 5 li, Pf^>*;i/MOSitM*h7>^X^ 

Ql, V-^MRl, 33 £0^- h K9>f A 7 1 6 2)MJ>$tJ&£;ftTV^ 0 >f > 
tf-**>*M|[IIi&7 12gH NPNlh7>^3tQ2^^^Xv^7 

*nvT*2bz> a -ebt, x^r ^^tms!&7 i 3 p^-v>*;hvio ss«^m 

7 1 3#;f 7£:&oTVn££:£&CW:, h7>^^Q2®^-X • Xi= y*miZ 

mMztifz.m.ffiR s i iz iot^ • >y 0 CV] 

©T\ -f >br-#>:*3SifclIIK7 1 2 g(tt7^|i:^o^^. rflSffi 

m^j^n^^ 7 2 gtcfcvN-r, ^^^tas^ 7 2 i (Dfemtiitm i 2 5 «, n^-v 

>^;i/MOSS«#Mh7>^^Q5, V-xSiR2, <k t>*^ - h R :7 
4)M 2 6^^^^tlTVN^ 0 >tf-^>^^i|[lIS&7 2 2 gli, PNPl 
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^ v *mom}±tfm$ o cv] £&5£>-e, ^y^-^y^Wkm^i 2 2 g& 

[0 0 6 6] 

mmm^s 1 #A^£*i£i:, >f- v F5>f;n 1 6 &mmm&+vitmm£ 

feofeF7>f;W-io cv] tc&£„ zitucj; y h^>i?x#Q 3 

wmfrbx-yvtm^tyvrnfrv, -r y¥-#yxmmm$&7 1 2 gAOf^tn 
©Ai7^^rtgi:^§= v-^mr 1 <z>m,ffimz r 1 iit-^i:, h^^^x^Q 
1 <Dmmm&&W3 tv] &<£>-e, h^>^^^Qi©K^-r>tctti= (10 

-3) /rl [A) ©*^^^^ 0 r®iSSW-hF7^A7 16©^ 
«J££V-*»iR 1 tt'^t5©T', £f^i7 1 Steh^yi?** Q 10K 

[0 0 6 7] 

£«Sfc I T*^*m^C 1 &asSLfe»-&©4gBBd V/d t tt, cU 
tSt, I = dQ/dt = cl d V/ d t «fc »), I / c 1 £&Z> 0 JUfrftJCW:, 
rl = 700 [a), cl=0. 01 C At F] T<&Z>m&lZit. 1=0. 0 1 C 
A] T>$>Z>(DT% dV/dt = l [V/ytts] ®£JIB £#0 9 > yjg^*^ S 
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[0 0 6 8] 

^ 0 [V] ^fflt, h^>S/ s X#Q 2(D^-;UCE» 

$tife^>y^©«JE^^0. 7 [V] h'yyVT.ZQ 2#7 

-#*>X©l/h FE , M^tf^ 1 / 1 0 0 T*&£„ 
[0 0 6 9] 

y # Q 3 t)^7t&ot h^>^*#Q 2<Z)/<-;*£9>^M3iS£tS&fr "o 
WVM-tc Z<Dm&X°h^yPX*Q2l l $, y ##ttf&<Z)ffi;dm&£«oT 

8Mfil9ft 7 3(05 #f80 #lirf£ U fflifrifiHF- P tiMWtc^t&tc t^y? 
L&otf. roenrettR g 1 £ 1 0 [k q] J|^±(7)'fiih-rsr i:T*HM±^jS 

[0 0 7 0] 
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[0 0 7 1] 

mizizi&j y^-^y^xmrn^^yiz^^x^^. B-v^x.tw*, m^sg^ 
jj&tiT^te^mmaz. 4v\z-#y*w8km&i 1 2 g©A* (^-x) & 

\£-#y7>m8mm 1 2 gtti 0 0 [ p f] egatt/hftfcjciftjffcv*. 

n h^yV7,*Q2<D*7ymt>^ ! £fe\zr£z> e ^mmm(D^^>\zh^yV7,9 

Q2{C/W jK-^ Y ! ?y V7.9*:m.m\sr=.m&\Z\ZWL Ckfi) Ck^] 

&iEtf>«2e*s&+ v ^ A^s^m^- v £<Dm&±<Dm&tf>&m&*j<D<D, mm 

^itelOO (mA) fc&*ltf«fc<, Mili2SJ18lMt5 3t^ 
h^>^*#Q2lCii4>&< fc%tf [mA] (DmtftmAt. V^yVTsZQ 
1 fcHr&©ffi#&li*e&«6. V^yVTsZQ 2 £ LT«*.tf2 SC 3 8 4 0 ^ 

fiMitfey, nwc2 s j 1 8 1 zmm-tzzntfT-gZo 

[0 0 7 2] 
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^(Q7i:lT2SKl 1 5 2 5:, h ^ > 5^* # Q 6 £ L T 2 S A 1 4 8 6 £^JE 

tsrt^-ets. r s 2tf)i£i5iM<£>|gBicc^T : kR s 1 mu-e&z>o 

[0 0 7 3] 

mimmmi^s^x, gt»7i 5, 7 2 5(:Mosit#i^h7>^ 

(1 0-V BE ) /rl = (10-0. 7)/rl fA] £&£ B X^y^m&7 

13, 723 {c^VNT=feA-f tf-? b^yvxtzx^ v^y^m^-t urMv\ 

S££#T*££ 0 & fc, 4 y¥-#y X^mmm7 1 2, 7 2 2 »fSh7 
>^^Q2, Q6©^-Xil^^'yfE!S7 1 3, 7 2 3 h ©raiC«m0JPS® 
m$:»AbTi*#(Z)*ji^$:BI-S^%feS 0 £ £>K:, S 1 , S25:f 

©ii^^>yf>F7^;ni8, 7 2 8 jc#As«^icise>'r, Wit si 

[0 0 7 4] 

-^>^^mtms&7 1 2 h, 72 2h*^-ij y hymmt*tit=.mm<Db^yp 

[0 0 7 5] 

fcf-^>^^mHIB&©m*«^$: I c ^->UCW:I b = I c/h FE © 

S7HJfeM<Z)#-£lCl±hFE#m 0 0T?&5fc#>, 5 0 [mA] 



2 8 



miE#2 001-3099988 



V 



#2001-263684 



5 [m A] £&3 0 — r 1 = 7 0 0 [G] ©fc£fc*««7 1 5, 7 2 5tt 
1 = 10 [mA] ©«Sfe£#g£LTV>6 0 SfS 7 USSMO Si We ttM.tr. 

I-IbT?ft»J, IftMT'tt9. 5 CmA] ©SSigT*^«t--SCD*^||T*&S. 
Lfe^oT, SSm^fclO CmA] (Cl"£ &*MCte^S3« 7 1 5 , 7 2 5© 
IS^IO. 5 [mA] JCfSi^S^fey, V-^iiR 1 ©Mffir 1 & 6 6 
7 [Q] £ LfctttMi&fcfcV^ 4>\d-#yX$£mmm7 1 2h, 7 2 2 h® 
ffi**«tf5 0 0 CmA] fcfc£:*SPDP©MfrT?tt, "<-.X*tt#Jt*«« 
7 1 5, 7 2 5®««E©^fCffl§t5 5 CmA] §i^ClM 
tt^{±5 [mA] (C £ Vffl,'P ITIH. rl^JlT15 [mA] 

0 [mA] JC&£(Z>T% /<-*«8fgi$2. 5 [mA] 12. 5 [mA] 

©SSgt'^ii^C 1 S: Si 1 5 r t C 4 o T b * ^ . 1" 

[0 0 7 6] 

Sit^?>*lT^«i >f >fcT-^>^^SIlHfK7 1 2 b© h^>^* 

^tQ4i:2SC4 0 0 2, h7>i?X^Q2(C2 SC3 8 4 0 Srftffl Lfe»^K: 
li, #^©b7>i?X3!Q4, Q 2©hFE#-£*l^*l 1 0 0IST*$)S*^, £ 

l o o x i o o = l o o o o Lfc^ot, ffi;frm?5fD 

^5 0 0 CmA] ©^©^-X^^teO. 0 5 [mA] £&U, ffi 2 
5 0 [mA] ©«-tr©K-*«§fBte0. 0 2 5 [mA] £fc£ 0 ^/JnM«©^^ 

iz^zK-^mffift^kitmAm^c i (Dftmntfci o (mA) ©o. 25%-e 
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mmm^s 1 (D^x^miz^y^-^y^mmm^i 1 2 h ^yty^miz^ns 
<fc«?)(DgKR s 1 it. -o^-fyx^mm®! 1 2 hoAtmmjjtzmm 

ITS J:e>a2fi£*i£ 0 &^<Z)^H&m7||J£Mt:£<|i^lT*&£«, 
[0 0 7 7] 

AH'MItfW >^-^>^^ta?&7 2 2 hfCfctf£ h7>yx^Q8, Q 6 

oD#-y > h>^M©^imtt> wm^m(»4y\z-#y7.m®m®ti 1 zhtm 

it'feS. H5>^*Q8tLT2SA 1 6 9 9fe, h i7 > ^ X # Q 6 t.l/X 
2 A S 1 4 8 6 z£HfiT*&&o 
[0 0 7 8] 

[0 0 7 9] 
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